Estimation of the causal e¤ect of parental migration on children's educational attainment is complicated by the fact that migrants and non-migrants are likely to di¤er in unobservable ways that also a¤ect children's educational outcomes. This paper suggests a novel way of addressing this selection problem by looking within the family to exploit variation in siblings' ages at the time of parental migration. The basic assumption underlying the analysis is that parental migration will have no e¤ect on the educational outcomes of children who are at least 20 because they have already completed their educations. Their younger siblings, in contrast, may still be in school, and thus will be a¤ected by the parental migration experience. The results point to a statistically signi…cant positive e¤ect of paternal U.S. migration on education for girls, suggesting that pushing a father's U.S. migration earlier in his daughter's life can lead to an increase in her educational attainment of up to 1 year relative to delaying migration until after she has turned 20. In contrast, paternal domestic migration has no statistically signi…cant e¤ect on educational attainment for girls or boys, suggesting that father absence does not play a major role in determining children's educational outcomes. Instead, these results suggest that the marginal dollars from U.S. migrant remittances appear to enable families to further educate their daughters. Thus, policymakers should view international migration as a potential pathway by which families raise educational attainments of girls in particular.
Introduction
While the public debate over immigration in the United States still mostly focuses on families wishing to settle permanently in that country, studies show that about half of undocumented Mexican migrants to the U.S. return to Mexico within two years (Reyes, 1997) . In addition, data on Mexican migrants to the U.S. reveal that a substantial majority of male heads of household with families in Mexico leave at least one minor child at home.
1 These facts have brought newfound attention to the consequences of these separations for the educational outcomes of the children of Mexican migrants-children who will one day become labor market participants in Mexico, and potentially the U.S. as well. This paper examines this important question by exploiting the variation in siblings'ages at the time of parental migration. I focus here on paternal migration because, as will be shown, Mexican fathers are much more likely to migrate.
Theoretically, it is unclear whether paternal migration should have a net positive or negative e¤ect on children's education. 2 On the one hand, the father is likely to be earning more in the U.S. than at home in Mexico, and the remittances from these earnings are likely to enable the child to devote more time to schoolwork and attain a higher level of education. 3 However, the father's absence may impose a psychological cost on the child and may require the child to devote more time to the family or labor force to compensate for parental absence.
1 Author's own calculation from the Mexican Migration Project 118 (MMP118).
http://mmp.opr.princeton.edu/ 2 See Antman (forthcoming) for a review of the literature on the impact of parental migration on children left behind. 3 Consistent with this notion, Yang (2008) …nds that Philippine households experiencing favorable exchange rate shocks tied to the migration of family members increase educational investments in their children.
In addition, the father's migration may teach the child about the viability of international migration as a possible career path-one in which the child's Mexican education may not be highly valued. Finally, paternal migration may change the distribution of power in the family, so that intrahousehold allocations are largely determined by remaining family members, such as mothers, instead. If these decision-makers care more about educational investments, child educational attainment may rise as a result.
Given this theoretical ambiguity, the e¤ect of a father's migration on the educational outcomes of children in Mexico remains an empirical question. Estimation of this e¤ect, however, is complicated by the likelihood that factors in ‡uencing parental migration also a¤ect child educational attainment. For instance, if migrants are positively selected, it may be that more able fathers migrate and their more able children are more likely to stay in school and reach higher levels of schooling. Another source of concern that may bias the results is the case where some household-level shock induces the parent to migrate and also spurs the children to drop out or remain in school.
The main empirical attempts to deal with this endogeneity problem have relied on instrumental variables (IV) for identi…cation. Hanson and Woodru¤ (2003) instrument for whether a household has an external migrant with the interaction between household-level characteristics and historical migration rates at the state level. They …nd that 10-15 yearold children in migrant households complete signi…cantly more schooling than their peers in non-migrant households. Using a similar identi…cation strategy, McKenzie and Rapoport (2011) …nd that migration lowers schooling for 16-18 year-old boys and argue that migration may impart a disincentive e¤ect on children in the household.
As is often the case with instrumental variables methods, the exclusion restriction leaves these estimates open to criticism. For instance, historical migration rates might be indicators of the level of development in the community and therefore the prevalence and quality of schools in the area which a¤ect children's educational attainments directly. Antman (2011b) proposes an alternative IV strategy based on labor market conditions in the U.S. cities which migrants are more likely to choose as destinations, but the analysis focuses on children's time spent working and studying, rather than ultimate educational attainment which is the focus here.
This paper proposes a straightforward solution to the endogeneity problem by relying on the variation in siblings' ages at the time of a parent's migration. Since older children in the same family are less likely to be enrolled in school and less likely to return if they drop out, their schooling outcomes are less likely to be a¤ected by parental migration compared with those of their younger siblings. 4 In the current study, the limiting case is a child that is at least 20 years-old, because a Mexican child beyond this threshold has in all likelihood completed her education, regardless of the migration patterns of her parents. 5 By using a family …xed-e¤ects regression model that permits us to hold constant e¤ects which are common to all siblings, I can then control for all sources of observed and unobserved heterogeneity at the family level that might have resulted in a non-causal correlation between 4 This observation is not so di¤erent from that employed by Chin (2004, 2010) who identify the e¤ects of language skills on earnings and assimilation by arguing that older immigrant children are more likely to have di¢ culty acquiring a new language than their younger peers. Nobles (2007) also uses a similar strategy to estimate the e¤ect of parental migration on child health, arguing that parental migration after a certain age should have no e¤ect on child height. 5 I later relax that assumption to consider a 15 year-old cuto¤. the parent's migration and the child's educational outcome. 6 Thus, the main virtue of this strategy is that it allows us to circumvent problems of positive or negative selection in a clean and straightforward way. Since the within-family strategy relies on di¤erences in ages of children, I control for birth order and birth cohort e¤ects in all speci…cations.
A standard critique of all …xed e¤ects strategies is that they do not control for timevarying sources of endogeneity. However, since the …xed e¤ects used here operate at the family level, for us to be concerned about such sources contaminating the estimates of the e¤ect of migration on child education, there would have to be shocks that are correlated with outcomes for a subset of children within the family and also paternal migration. This could be the case for instance, if a time-varying shock a¤ected paternal migration and children's educational outcomes based on their ages in precisely the same way as the proposed identi…cation strategy. Another pitfall of this approach is that family level …xed e¤ects will not control for unobserved heterogeneity at the level of the individual child. This might be a concern if, for instance, parents time migration to help more able children succeed in school. Since birth order and cohort e¤ects are already included in the model, however, for the latter story to explain the results below, parents would have to perceive their younger children to be more able than their older children. To my knowledge, there is no evidence 6 Barcellos et al. (2010) investigate gender discrimination across families in India and argue that sonbiased stopping rules will make comparisons between girls and boys di¢ cult because unobserved family characteristics may be correlated with family size and gender composition. Family …xed e¤ects will only correct for these sources of endogeneity if they are …xed over time. Evidence from Mexican fertility patterns presented in Dahl and Moretti (2004) , however, suggest that parents are biased in favor of sons. Thus, if this type of endogeneity biases any of the estimates here, I would expect it to act as a bias against …nding evidence of gender discrimination in favor of girls.
to suggest that this is the case.
A virtue of the identi…cation strategy used here is that it can be easily extended to allow the impact of parental migration to vary depending on the age of the child at the time of the parental absence. Distinguishing e¤ects based on the child's age at the time of the parent's migration also brings this paper into relation with the literature on child development and family structure which investigates the e¤ects of father absence on children at di¤erent age groups in the context of divorce and separation. In addition, this paper contributes to the migration literature by separating out the e¤ects of paternal migration to the U.S. from the e¤ects of paternal migration within Mexico, a distinction that most studies ignore. 7 Since both domestic and international migration involve absence from the home, this distinction is important because it allows us to tease out the relative importance of father absence as a potential mechanism driving the overall e¤ect of parental migration on children's human capital investments.
Overall, this paper establishes a positive e¤ect of paternal U.S. migration on children's educational attainments, but the statistically signi…cant results apply mainly to girls, suggesting that pushing a father's U.S. migration earlier in his daughter's life can lead to an increase in her educational attainment of up to 1 year relative to delaying migration until after she has turned 20. 8 At the same time, a father's domestic migration experience does 7 Kroeger and Anderson (2011) also include both domestic and international migration measures to estimate the impact on schooling of children in Kyrgyzstan. Since they do not observe actual migration of household members, however, they focus on receipt of domestic versus international remittances 8 This is in line with Acosta (2011) who …nds that remittances result in increased schooling for girls, but not boys in El Salvador. In contrast, other studies have found negative e¤ects of migration on schooling outcomes for girls, a result that is thought to be linked with an increase in housework for girls in particular not play a signi…cant role in the educational outcomes of his children, suggesting that father absence is not a major factor in ‡uencing these estimates. Thus, policymakers should view international migration as a pathway by which families may raise the educational attainments of girls in particular. The remainder of the paper is structured as follows. Section 2 considers the implications of child age at parental migration within the context of the literature on parental absence. Section 3 discusses the data used in this analysis and highlights pertinent summary statistics. Section 4 reviews the empirical strategy and regression models to be estimated. Section 5 reports the results of the estimation and discusses possible interpretations. Section 6 concludes.
Parental Absence and Child Development
The question of whether parental presence matters to the educational outcomes of children has long been the subject of research by social scientists studying the e¤ects of family structure on children in the U.S. 9 In the economics literature, the research has largely been focused on the aftermath of divorce and family separation, and therefore primarily surrounds the consequences of the biological father's absence from the child's home, as well as the potential income shocks that may accompany this change.
For the most part, studies on the e¤ects of family structure on children …nd a negative impact of father absence on educational attainment, and di¤er mainly in the magnitude of (Meyerhoefer and Chen 2011, McKenzie and Rapoport 2011) . 9 Booth (1995) is one of a handful of papers that considers the e¤ects of father absence on children outside of the U.S. While the study is relevant because it considers the e¤ects of father's migration, it does not address the endogeneity of paternal migration.
their estimates and their means of identi…cation. Grogger and Ronan (1995) exploit variation within the family in the number of years children spend in the home and …nd that fatherlessness reduces educational attainment for whites and Hispanics. Similarly, Sandefur and Wells (1997) …nd that living outside a two-parent family and changes to family structure are all detrimental to children's education. Notably, studies by Ginther and Pollak (2004) and Lang and Zagorsky (2001) …nd that controlling for additional family background variables signi…cantly weakens the estimated e¤ect of family structure on children's educational outcomes. While there is comparatively little written on the case of parental absence in Mexico speci…cally, Giorguli Saucedo (2006) …nds evidence that living with both parents delays labor force entry for Mexican children, suggesting these children have a greater opportunity to focus on schooling.
Some may question the extent to which other relatives may substitute for a migrant father's absence, and thus mitigate the impact of migration. According to Nobles (2006) , half of children (ages 0-14) in Mexico with a migrant father live with an additional adult, however this measure considers anyone over the age of 14 to be an adult and a plurality of these additional adults is made up of older siblings. While Mexican households do appear to rely more heavily on extended family for support, existing research still …nds the presence of biological parents in particular to make a signi…cant di¤erence for children's outcomes, at least in the U.S. (Ginther and Pollak, 2004 ). Santrock's (1972) work is especially relevant because he considers the timing of a parent's absence in the course of a child's life and the gender-speci…c e¤ects of father absence. In particular, he hypothesizes that children should be more negatively a¤ected by father absence if their fathers depart earlier in life (before age six) as opposed to later in life since older children are able to compensate for the father's absence with peer attachments. Additionally, he argues that boys should generally be more negatively in ‡uenced by father absence than girls. Thomas'(1994) review of the child development literature also suggests that paternal absence has a greater in ‡uence on boys than girls. More generally, Bertrand and Pan (2011) …nd that boys and girls di¤er in their response to parental inputs and home environments in the U.S., with boys'non-cognitive development particularly responsive to these inputs.
10
Of course, the permanence of family dissolution considered in the literature on father absence serves as one of the main distinctions between these studies and the case of parental migration considered here. In addition, the positive family income shock that may accompany a parent's U.S. migration will be felt simultaneously with the parental absence, potentially outweighing the negative e¤ects of the latter. Nevertheless, the literature on father absence is an important jumping-o¤ point for this study because it stresses the role of parental presence in the educational outcomes of children as well as the importance of considering the age of children during the parental absence.
10 The wider literature on child outcomes also suggests that girls and boys respond di¤erently to environments outside the home. Kling et al. (2007) review omnibus results from the Moving to Opportunity housing lottery experiment indicating that moving to a better neighborhood improves educational and health outcomes for girls, while having adverse consequences for boys. Similarly, Kling et al. (2005) show that the housing experiment was linked with lower crime rates for female youth, but more problem behavior for teenage boys, suggesting that boys and girls adapt di¤erently to new environments.
3 Data Description
Data
The data used for this project come from the Mexican Migration Project (MMP118), a collaborative research project between Princeton University and the University of Guadalajara covering the years 1982-83 and 1987-2007. 11 The MMP is a publicly available data set containing information on the migration patterns and a wide variety of characteristics of households in Mexico. While these households are randomly selected within community, communities are not randomly selected, so the MMP is not intended to be representative of Mexico as a whole. In its earliest period, the MMP focused mostly on rural communities in Western Mexico, a major point of origin for U.S. migrants. Since then, the MMP has expanded to include a broad range of communities from rural areas as well as small cities and major metropolitan areas and now covers communities in states throughout Mexico. The communities are typically sampled in the months of December and January when temporary migrants are more likely to be home with their families in Mexico. Massey and Zenteno (2000) provide evidence that the MMP re ‡ects a reasonably accurate pro…le of Mexican migrants to the United States.
The MMP is of particular interest because of its rich migration and lifelong labor histories of the household head and his (her) spouse. 12 For the purpose of investigating the importance of age of the child when the parent migrated, this is especially important because it can account for the timing of the migration trips taken by the head of household and his (her) spouse and therefore identify the ages of children when the migration was undertaken. As will be shown below, most migrants are male as are most heads of household; thus, most of the migration experience documented below will be that of the male head of household. The MMP is also quite useful in examining within-family e¤ects because unlike other household data sets, information on all children of the household head is provided regardless of whether they currently coreside with the parents. While the information on U.S. migration for the head of household is extensive, the MMP only has limited information on the …rst and last migration trips of other members of the head's family, including the children of the head, so it is not possible to track the child's migration history.
One limitation of the survey is that it only identi…es the relationship between the head of household and other members of the family and household. Since the focus of this paper is on children of migrants, I restrict the sample to children of the heads of household. 13 By far, most of the heads of household are men (around 80 percent), so most of the children are observed in relation to the household of their father.
14 For purposes of documenting about his migration experience. In the latter cases, the wife is labeled as the head. 13 Unfortunately, I have no additional information on household composition at the time of migration, thus ruling out an examination into the e¤ects of migration on other children that may have resided in the household at the time of the head's migration. 14 Note that this does not mean that the child will necessarily be living in the head's household at the time of the survey since non-resident children are included in the sample. This also does not restrict the nature of the household in which the child was living at the time of migration, since the migration data are constructed from retrospective histories. Unfortunately, I have no additional information on the household circumstances in which the child was living at the time of migration.
both parents' migration experiences, I make the assumption that the spouse of the head of the household, if present, is also the parent of the children. This will mostly a¤ect whether mothers are correctly identi…ed, and, as will be shown below, the extent of mother's migration is very limited in any case.
Another limitation of the survey is that it does not collect comprehensive information on Finally, any discussion of the e¤ects of parental migration must consider the possibilities of a child migrating along with the parent. To be sure, potentially the most pivotal way that parental migration can a¤ect a child's education is if the child migrates as well, thus confounding the e¤ect of parental migration with the child's own migration experience. As the MMP does not contain comprehensive migration histories for children, I address this problem by excluding children whose …rst migration trip was before the age of 20, the period of childhood considered in this paper. This amounts to approximately 20 percent of the original child sample. In order to isolate single birth-year cohort e¤ects, I also exclude children born before 1925 which results in dropping an additional 36 observations. This leaves me with 34,670 adult children who are at least 20 years-old and whose households are interviewed in Mexico. Twenty years of age is taken as the threshold after which a parent's migration no longer has any e¤ect on a child's education because, as the descriptive statistics will attest to below, by that age, it is expected that a Mexican child will have completed his education. In the robustness section below, I lower the threshold to 15 years of age.
[INSERT 
Descriptive statistics
The sample of children who are at least 20 years-old at the time of the survey with no domestic or international migration experience prior to age 20 amounts to 34,670 individual child observations from 9,003 families. Table 1 migration experience, on average, the …rst trip began about two years before the birth of the child, while the …rst domestic migration experience was around one year before the child's birth. In contrast, those children with mothers who migrated within Mexico were on average about 2 years-old at the time of the mother's …rst domestic migration while children with mothers who migrated to the U.S. were on average closer to 15 years-old. This pattern of statistics con…rms that it is mainly fathers in the households that have migration experience, and justi…es this paper's focus on paternal migration. While paternal migration to the U.S.
is more prominent than within Mexico, there is also a substantial fraction of fathers that have migrated within Mexico. As mentioned above, this sample is restricted to children with no migration experience before the age of 20. Of these children, it is interesting to note that their subsequent migration patterns also occur early in life. The average ages of a child's …rst U.S. and domestic migration trips are both around 26 years of age.
Migration and remittances
One of the most important potential factors distinguishing the e¤ects of international versus domestic migration on education is the di¤erence in remittances. A priori, I would expect the remittances to be much larger coming from the U.S. as the wage is much higher in the U.S. than in Mexico. Unfortunately, the MMP does not collect information about domestic migration remittances and international remittances are only collected for the last U.S. migration. This e¤ectively prohibits us from matching migration episodes during the periods of the child's life under consideration with any data on remittances from the migrant parents. Nevertheless, the MMP does collect some data on wages during the last domestic migration, last job in Mexico, and last job in the U.S., as well as remittances on the last U.S. trip that can suggest the potential di¤erences in remittances that might stem from each activity.
[
INSERT FIGURE 1 HERE]
To give some idea of the di¤erence between earnings at home and during migration, Figure 1 plots median values for daily earnings associated with the last domestic migration, the last U.S. migration, and earnings at the last Mexican job for male heads of household over the period 1994-2003. 15 Unfortunately, there is no information on hours spent working in Mexico, so I base my estimate of daily earnings on an 8-hour workday, 40 hour-work week, and 50 weeks worked per year for those respondents who quote earnings in anything other than a daily rate. As can be seen in the graph, median earnings during the last 15 I selected this window of time because it is the ten year period following the change in currency to
Mexican "new pesos" and thus avoids any confusion in record-keeping.
domestic migration and earnings at the last Mexican job move very closely together, with both around $10 to $20 (2002 US dollars) per day. In contrast, earnings for migrants in the U.S. lie far above both of them, with earnings between $50 and $60 per day. In addition, the median level of U.S. remittances reported over this period is $295, or about …ve to six times estimated daily earnings in the U.S. Thus, while there is considerable variation in both U.S. and Mexican wages, these data support the hypothesis that the …nancial bene…ts of U.S. migration are likely to be much greater than those from Mexican migration.
One might ask then, if there appears to be little bene…t from domestic migration, why would people undertake it? One important caveat to note here is that all of the earnings data can be interpreted to be conditional on having a job, and the MMP does not collect speci…c information on unemployment. While I do not condition on values being greater than zero, there are very few zeros in the responses, suggesting that the latter are e¤ectively conditional on having a job. Thus, it could be that people undertake domestic migration for greater employment opportunities, even if the actual wage paid is not much larger than the wage they could have earned had they been able to …nd a job at home.
Of course, these di¤erences could be explained by migrant selection or other unobserved variables. There are also likely to be higher costs to international versus domestic migration, and the data do not allow for an analogous comparison of costs. Thus, this evidence is meant only to be suggestive of the possibility that there are much larger …nancial returns to U.S. migration than domestic migration, and that conditional on getting a job, domestic migration does not confer …nancial bene…ts much larger than staying home. The main commonality between U.S. and domestic parental migration would therefore appear to be parental absence from the home, a fact that will potentially enable us to di¤erence out the e¤ect of father absence on children's outcomes in the estimates of international parental migration on children's outcomes.
[INSERT Table 2 shows the distribution of children with parental migration experience across the six groups based on child age at time of the father's migration. The bottom row sums over the previous entries in the respective column and thus displays the total number of children who experience paternal U.S. and paternal domestic migration at some point in their lives.
Since I have excluded those children with no migration experience before age 20, it is only possible that these children accompanied their parents after they were already adults, and thus when it was unlikely to have any further impact on their educational outcomes. Most notably, a majority of parents who migrate at some point do so before the birth of a child.
Including these observations in the analysis is valuable because these children would not have experienced the absence of a parent during that migration trip, but could potentially bene…t from remittances saved for future educational expenditures. They may also be a¤ected by changes in information, for instance, if the migrant parent learned something about the returns to education or migration in particular that he then brought to bear on determining the educational investments in his children. In addition, Table 2 also shows signi…cant variation in child age at the time of parental migration beyond birth, with about a third of the sample experiencing paternal migration between birth and 20 years of age. A much smaller fraction of fathers migrate for the …rst time after a child has turned 20, a fact that will potentially have an impact on the precision of some of the estimates below.
[ INSERT TABLE 3 HERE] Since the variation in ages of siblings at the time of their parent's migration is critical for the analysis, it is important to establish the extent of this variation in the sample before turning to the …xed-e¤ects estimation. Table 3 gives a sense of the number of families on which the main identi…cation strategy rests, that is, the subset of families from Table 2 who had a child above and below the 20 year-old threshold at the time of migration. As documented in Table 3 Panel A, of the 238 families with at least one child 20 and older at the time of the parent's …rst migration, 136 also had at least one child who was below the cut-o¤. These families have close to 8 children on average, and the children below 20 will thus be members of the treatment group for whom parental migration a¤ects educational attainment. Table 3 Panel B gives a more detailed sense of the variation which underlies identi…cation of the e¤ects of child age at departure by grouping observations from Table 2 into …ve year age categories based on children's ages at the time of the father's migration.
Of the total 2,427 families in which fathers have some U.S. migration experience, 598 families have children in two, not necessarily adjoining age groups at the time of the father's …rst U.S. migration, while 240 families have children in 3 age groups at the time of the father's …rst U.S. trip.
INSERT TABLE 4 HERE]
The fact that the main identi…cation strategy rests on only 136 families naturally raises the question of whether this sample is representative of the larger population. Table 4 addresses the di¤erences in the two samples by comparing summary statistics of families with a child above and below the 20 year-old cut-o¤ at the time of the father's …rst U.S. trip with the remaining sample of families where children experienced paternal U.S. migration at some point in their lives. As can be seen in the table, the main di¤erences are those we would expect to see in cases where one set of fathers has children that satisfy the criteria needed for identi…cation. Namely, it appears that this set of fathers undertook migration later in life (47 versus 27 years old on average at the time of the …rst US trip), which explains why they have children above and below the 20 year-old cuto¤ at the time of their …rst migration.
Thus, the fathers have less migration experience marked by fewer reported trips, and fewer months in the U.S. The fact that these fathers are older also explains why their children are older at the time of their …rst migration (12 versus 6 years before birth) and why they have more children on average at the time they are observed in the survey (7.8 versus 6.8).
It is reassuring however, that the fraction of children that are girls does not appear to be statistically di¤erent across the two groups (both around 0.5).
Most importantly, there does not appear to be a statistically signi…cant di¤erence in the years of educational attainment of fathers in the two samples (around 3 for both groups) or the likelihood that households are headed by men (almost universal in both groups). For the smaller set of observations with non-missing data on earnings on the last U.S. migration as approximated using the assumptions on hours of work made above, the mean values are close in magnitude and not statistically signi…cantly di¤erent, suggesting that neither group is more or less likely to be a successful migrant. The same is true for earnings at the last Mexican job. Thus, it seems the main di¤erences between households are associated with the age of the father at the time of his …rst migration, which coincides with our ability to observe his children above and below the 20 year-old cuto¤. Nevertheless, this does not rule out the possibility that age at the time of father's …rst migration is associated with other important di¤erences not observed here, which might call into question the external validity of the results below.
Empirical Strategy

Overall e¤ect of parental migration on schooling
As mentioned above, the empirical strategy I use to identify the e¤ect of parental migration on education relies on the assumption that having a parent migrate for the …rst time when the child is twenty or older is akin to never having had a parent migrate at all. Thus, using family …xed-e¤ects estimation allows me to compare such a child to his siblings who were at a more formative age when the parent undertook migration, and whose schooling patterns were consequently a¤ected by the experience of parental migration. This amounts to estimating the following regression model:
where edu if is the number of years of schooling of child i in family f , dad_mig_U S if is a dummy variable equal to one if the father migrated to the U.S. before the child was 20 and zero otherwise and dad_mig_DOM if is equal to one if the father migrated within Mexico before the child was 20 and zero otherwise. 16 Thus, if a father had migration experience in 16 One alternative would be to use explicit data on the duration of parental migration and thus examine the e¤ect of an additional month of migration on children's educational attainments. Given that the migration episodes are all based on retrospective data, however, the explicit duration data are likely to be subject the U.S. and within Mexico before the child was 20, both dummy variables would be equal to one and if a father never migrated to the U.S. or within Mexico, both dummy variables would equal zero. X if is a vector of control variables consisting of a dummy variable equal to one if the child is female (in the speci…cations that are not run separately by gender), a linear birth order variable, a dummy indicator for the oldest child, a dummy variable equal to one if the child is the youngest of the siblings, and a vector of dummy variables indicating into which single birth-year cohort the child was born. 17 The birth cohort dummies address the concern that the di¤erence in ages between siblings is picking up the overall increases in educational attainment Mexico experienced over the course of the last century. The family …xed e¤ect, u f , captures any observed or unobserved heterogeneity common to the siblings in family f , including characteristics of the parents and community of origin.
Ideally, this identi…cation strategy would be able to not only establish whether the effects of parental migration on child education are positive or negative, but also illuminate the causal mechanisms at play. Controlling for Mexican domestic migration in the above speci…cation is one attempt to inform that debate, since both migrant fathers in the U.S.
and migrant fathers in Mexico will be absent from the home. 18 Thus, the di¤erence between to greater recall bias. In contrast, using the dummy variable approach also has the added value of not making as strict an assumption about the functional dependence of educational attainment on the duration of parental absence. 17 As seen above, the number of children per family in the sample is relatively large, and thus, I opt for a linear birth order variable and variables indicating the oldest and youngest. This speci…cation will also make for ease of comparison when the sample is split into girls and boys. 18 It may also be that the father that migrates domestically may be able to return home more frequently, or in case of emergency, than the father who migrates internationally. Unfortunately, I have no data to investigate the extent to which this occurs in practice.
the U.S. migration and domestic migration coe¢ cients should capture e¤ects that are speci…c to international migration, and consequently point to remittances as a potential causal mechanism.
Education and child age during parental migration
This paper also contributes to the literature on the impact of parental absence on child outcomes by discussing the e¤ect of parental migration on child educational attainment based on the age of the child during the parent's absence. The regression model that informs this debate is the following:
The variables describing the timing of the father's …rst migration trips are contained in dad_mig_U S if j and dad_mig_DOM if j . For example, dad_mig_U S if j is a dummy variable indicating whether the father made his …rst migration trip to the U.S. in one of the following j periods: before the child was born, when the child was between 0 and 4 years of age, when the child was between 5 and 9 years-old, when the child was between 10 and 14, when the child was between 15 and 19, and with the base group including those children whose fathers migrated sometime after they had turned 20. The remaining variables are as stated in the previous section.
19 19 A previous version of this paper attempted to distinguish between the e¤ect of the parent's …rst migration trip and parental migration episodes overall as well as the e¤ects of maternal versus paternal migration.
The results suggested that the main e¤ects operated through the father's …rst migration trip and thus led to similar conclusions as those made here.
I estimate equations (1) and (2) allowing for the family …xed e¤ect to capture all observable and unobservable heterogeneity at the family level. This could include any family-level characteristics, such as genetic ability or work ethic, which a¤ect both parental migration patterns and children's educational attainment. Since u f is likely to be correlated with the father's migration pattern, controlling for it in this manner represents a signi…cant step forward in estimating the e¤ects of parental migration patterns on education. The identifying assumption is that after including the family …xed e¤ect, there is no correlation between the remaining individual error term and the factors predicting paternal migration.
As noted above, this strategy will not control for any endogenous shocks correlated with paternal migration that a¤ect siblings di¤erently within the family. This would be a concern, for instance, if some shock a¤ected children's educational outcomes based on their ages in the same way we are attributing to paternal migration. For instance, a negative shock might induce the father to migrate and force a younger child still in school to drop out while not harming the educational attainment of his older sibling who has already completed school. This would generate a downward bias in the estimate of the impact of migration on educational attainment. However, if migration is costly and a positive shock can be thought to induce migration, the same line of reasoning would suggest we should expect an upward bias in the coe¢ cient. Nevertheless, the main virtue of this strategy is that it allows us to account for family-or parental-speci…c characteristics that might be correlated with educational outcomes of children and parental migration patterns, as with cases of positive or negative migrant selection.
[ INSERT TABLE 5 HERE] 5 Results
Overall e¤ect of parental migration
Before evaluating the results of the estimation of equation 1 with family …xed e¤ects, a useful benchmark to explore for comparison is the standard OLS regression with no family …xed e¤ects. Columns 1 through 3 of Table 5 report these results for the overall sample, as well as for the sample of boys and girls separately. In it we see that for the sample as a Including family …xed e¤ects addresses this concern by comparing siblings within the same family. Columns 4 through 6 show the results from estimating equation 1 to determine the e¤ect of parental migration on child education by comparing siblings based on whether their parents migrated before or after the child was 20 years-old. As shown in column 4 of Table 5 , a father's migration to the U.S. before the child reaches this critical age is associated with an increase in educational attainment of 0.26 years of schooling, but the point estimate is not statistically signi…cant. Interestingly, a father's migration within Mexico is associated with very little di¤erence in educational attainment relative to fathers with no migration experience. The relevant point estimate of -0.13 is not statistically signi…cant.
As is common in the literature on parental absence and intrahousehold allocations, one might argue that boys'and girls'educational outcomes are determined di¤erently even within families, and should thus be estimated separately. Columns 5 and 6 of Table 5 show the results of estimating equation 1 separately for boys and girls. Since family …xed-e¤ects are included in the latter regressions as well, this speci…cation is akin to comparing girls to their sisters and boys to their brothers in a model with a full set of gender interaction terms. While the e¤ects of parental migration are not statistically signi…cant for boys, the coe¢ cient estimates on paternal U.S. and paternal domestic migration are fairly close in magnitude (0.23 for the former and 0.16 for the latter), and we can fail to reject that they are equal.
For girls, however, having a father migrate to the U.S. is associated with a statistically signi…cant increase of 0.73 years of schooling while having a father migrate within Mexico is associated with no statistically signi…cant di¤erence in educational attainment (point estimate of -0.002). In contrast with the boys'results, we can reject the hypothesis that the e¤ects of U.S. and domestic migration are the same for girls at the 10% signi…cance level. 20 Since domestic migration is not signi…cantly a¤ecting educational outcomes relative 20 Interested readers may be curious about the results when the sample includes children who have migrated before the age of 20. The point estimates for paternal migration are not statistically signi…cant for boys, to staying at home, it could be argued that paternal absence alone is not conferring a signi…cantly detrimental e¤ect on girls. These results also point to the possibility that girls are the main bene…ciaries of paternal U.S. migration, however formal tests of the di¤erence in point estimates between girls and boys do not allow us to reject the notion that the e¤ects on boys and girls are in fact equal.
[ INSERT TABLE 6 HERE] 5.2 E¤ects by child age Table 6 shows the results from estimating the family …xed-e¤ects regression in equation 2. As in Table 5 , Table 6 shows that the e¤ects of the individual control variables on educational attainment are as expected. There is a statistically signi…cant negative e¤ect of being female, a positive e¤ect of being the oldest child, and a somewhat smaller, though positive e¤ect of birth order on years of schooling, indicating that younger siblings in the family have higher levels of educational attainment. For the full sample of boys and girls estimated together, the point estimates on the variables indicating the period in the child's life when the father migrated to the U.S. are all positive, but not statistically signi…cant.
Similarly, the coe¢ cient estimates on the variables indicating the period in the child's life when the father migrated domestically are not statistically signi…cant, but carry a negative sign.
and for girls the magnitude of the point estimate on paternal U.S. migration drops to 0.4, but remains statistically signi…cant at the 10% level. Intuitively, this makes sense since one might expect the e¤ect of a child's own migration experience to hamper educational attainment, and thus work against any positive e¤ect of paternal migration.
Looking at the results of the gender-speci…c estimation, we see the same pattern of boys not re ‡ecting statistically signi…cant gains from a father's U.S. migration in column 2, with statistically signi…cant e¤ects only for the girls'results in column 3. As with the results from above, however, we generally cannot reject the hypothesis that the e¤ects of paternal U.S. migration are equal for boys and girls, with the exception of having a father migrate when the child is 5-9 years old which carries a negative sign in the boys'regression. Nevertheless, column 3 shows that a father's …rst U.S. migration before the birth of a girl raises educational attainment by almost a full year (point estimate of 0.88) and is statistically signi…cant at the 5% level. The remaining point estimates on a father's …rst U.S. migration are 1.0 for 0-4 year-old girls, 0.93 for 5-9 year-old girls, and subsequently drop to 0.71 for 10-14 year-old girls, and 0.65 for 15-19 year-old girls, although none of the di¤erences in point estimates are statistically signi…cant. The fact that the point estimates are very close in magnitude for the …rst three age groups again suggests that, at least for young girls, the absence of a father does not mitigate the positive e¤ect of migration. The fact that none of the point estimates on paternal domestic migration are statistically signi…cant in the girls'regression also supports this view. Nevertheless, we cannot reject the notion that the paternal U.S.
and paternal domestic migration variables are equal, except for the indicator on having a father migrate domestically when a child is 15-19 which carries a negative sign in the girls' regression.
[ INSERT TABLE 7 HERE] 
Robustness
As mentioned in the Data section, one concern with the data used here is that full domestic migration histories are not available for the head and his spouse and are thus constructed from labor histories that document changes in jobs across state boundaries. Surely, there are some domestic migration episodes that are not captured by this categorization. In addition, this method may leave us with a base group of individuals who are less mobile by de…nition as they have never moved out of state after entering the labor force. To address the potential bias this approximation may cause, I return to the standard method in the literature of comparing children whose parents have had some U.S. migration experience with those children whose parents have had no U.S. migration experience but may have migrated domestically or not at all. While this reverts to the muddling of the base group which the above method was intended to resolve, one can also view a comparison of this exercise and the one above as a measure of the likely success of other studies that are unable to di¤erentiate domestic migrants from those parents who have never separated from their children.
INSERT TABLE 8 HERE]
The results of estimating the e¤ect of parental U.S. migration with no distinction for domestic migrants can be found in Table 7 . Compared with the results from Table 5 , we see that the point estimates are very similar, again with the only statistically signi…cant e¤ect of paternal U.S. migration ‡owing to girls, who raise their schooling by about 0.73 years in response. Again, we cannot rule out the possibility that the true e¤ects of paternal U.S. migration are equal for boys and girls. The analogue of Table 6 with the con ‡ated base group of non-U.S. migrants can be found in Table 8 . The e¤ects of paternal U.S. migration on girls are again very similar to the results when controlling for domestic migration, and not statistically signi…cant for boys. With the exception of the indicator for paternal migration while the child was 5-9 years old, however, we cannot reject the hypothesis that the e¤ects of migration on boys and girls are in fact equal. Nevertheless, this exercise suggests that however faulty the construction of domestic migration variables may have been, controlling for domestic migration when using the …xed-e¤ects estimator does not signi…cantly alter the results. To the extent that paternal domestic migration was simply capturing the e¤ect of father absence, this exercise thus adds to the perception that (at least temporary) father absence is not a signi…cant determinant in child educational attainment.
[INSERT TABLE 9 HERE] Table 9 investigates whether the results are sensitive to the arguably arbitrary cut-o¤ of 20 years of age. As some might argue, in a country like Mexico, …fteen would be a more appropriate threshold for the assumed age beyond which parental migration should no longer a¤ect child education. Certainly, the fact that some children beyond the 15 yearold threshold are still getting their educations, either because they had to repeat grades or they went above and beyond the average years of schooling, means that there may be some "contamination" of the control group in this exercise. Thus we would expect to see a fall in the magnitude of the e¤ect of migration, as can be seen in Table 9 , where the coe¢ cient estimates drop somewhat and are no longer statistically signi…cant. Nonetheless, we see that the point estimates of the e¤ect of parental migration on education show the same pattern and are again highest for girls despite this change, although we cannot rule out the possibility that the e¤ect is the same for girls and boys.
Discussion
Two points are suggested by the evidence above: (1) parental domestic migration does not seem to have a signi…cant impact on the educational attainment of children and (2) parental U.S. migration appears to be linked more strongly with increased educational attainment patterns for girls than boys. On the …rst point, it is important to note that both parental migration to the U.S. and domestic migration to another state within Mexico involve some extent of father absence. Yet, there is no statistically signi…cant di¤erence between the educational outcomes of siblings who experienced parental domestic migration and those who did not. This suggests that father absence, at least for children of migrants, is not playing a major role in their educational outcomes. The similarity of the point estimates for the e¤ects of paternal migration on girls before birth versus after birth is also supportive of this hypothesis. The fact that the point estimates for the e¤ect of U.S. migration on child's educational attainment are similar whether or not we control for parental domestic migration also lends credence to this interpretation.
After addressing selection into migration with the family …xed e¤ects strategy, what then is the main di¤erence between migrating domestically and internationally? Potentially, children whose parents migrate to the U.S. might also learn about the returns to international migration, but if this e¤ect were strong, we would expect to see it operating mainly on the educational investments of boys because men are more likely to migrate. Instead, boys
show no statistically signi…cant response to paternal migration. Summary evidence from Section 2 suggests that the main di¤erence between international and domestic migration is the importance of remittances, as there is no signi…cant wage premium to migrating out of state but there is a large premium to migrating to the U.S.
But why should these remittances appear to a¤ect educational investments in girls more strongly than boys? Having already ruled out the likelihood that father absence is playing a signi…cant role in the results, one possibility is that families are resource-constrained and when that constraint is relaxed by the father's migration abroad, these marginal dollars are more likely to be used to invest in educating girls. It may also be the case that migration strengthens the incentives for educating girls, for instance if paternal migration is associated with maternal employment and thus more information about the returns to education for women in particular. Alternatively, it may be that boys are also bene…ting from parental migration, but in some unobserved way, for instance with increased food.
21
Another point to consider is that since the mother is likely to remain at home with her children while the father is away, paternal U.S. migration likely marks both an increase in remittances and a shift in decision-making power toward the parent that remains in the household, namely the wife and mother. Antman (2010 Antman ( , 2011a explores this possibility by examining household educational and clothing expenditures on girls versus boys directly and notes a rise in the fraction of resources toward girls coinciding with the migration of the head of household. Thus, the …nding in this paper can be interpreted as further evidence that increasing bargaining power for women, coinciding with a simultaneous increase in resources, improves outcomes for girls and not boys, as has been found elsewhere in the 21 Using data from Bangladesh, Pitt et al. (2010) suggest that this type of di¤erential investment pattern across gender might make sense if the labor market returns to schooling and nutrition also vary by gender.
literature on intrahousehold allocations (see for example, Du ‡o, 2003 and Thomas, 1994) .
However, having no information on preferences within the household, I cannot rule out that fathers determine the redirection of household resources toward girls from abroad or that both parents are in agreement over this decision.
22
Conclusion
By using a family …xed-e¤ects regression model to get around the endogeneity of parental migration and potential migrant selection, this paper has established a positive link between paternal U.S. migration and educational attainment for daughters of migrants. The evidence suggests that pushing a father's U.S. migration earlier in his daughter's life would lead to an increase in educational attainment of up to one year relative to delaying migration until after she has turned 20. Under the assumption that children whose parents migrate after the child has turned 20 are akin to having a parent who never migrated, the withinfamily approach yields estimates that having a father migrate before the child is 20 increases educational attainment by about 0.73 years for girls, with no statistically signi…cant e¤ect for boys. Nevertheless, we cannot rule out that the e¤ects of paternal U.S. migration on girls and boys are in fact the same. At the same time, controlling for parental domestic migration does not have a statistically signi…cant e¤ect on educational attainment, nor does controlling for it a¤ect the estimates of paternal U.S. migration, suggesting that father absence is not a major mechanism underlying the e¤ects of paternal migration on educational 22 See Ashraf, et al. (2009) for a discussion of the problem faced by international migrants in exerting control over the channeling of remittances.
attainment. Consequently, policymakers should view international migration as a process leading to di¤erent outcomes than those from domestic migration. Indeed, the results here suggest that only the former may result in raising girls'educational attainments in particular.
To the extent these results are suggestive of a di¤erential e¤ect of paternal migration by gender, they are consistent with a story in which resource-constrained families use remittances to …nance their daughters'educations. Since paternal migration also coincides with a shift in household structure, it may be that women are left as the primary decision makers in the household when a father migrates and these women invest their marginal dollars in the education of girls. This interpretation is consistent with the studies on intrahousehold allocations which …nd that increasing bargaining power for women is associated with better outcomes for girls and not boys (Du ‡o, 2003 and Thomas, 1994) and speci…c evidence
showing that the migration of the head of household is associated with an increase in the fraction of expenditures devoted to girls (Antman 2010 (Antman , 2011a . Further research should examine the relative importance of migrant fathers'preferences and their degree of control over the allocation of resources while they are away. Matching superior data sources with a more complete model of intrahousehold allocation during parental migration will also help distinguish between the competing hypotheses discussed here. Total number of families with at least one child 20+ when father first migrated to US 238
Number of families Number of age groups children fall into a a Children within the family are grouped into the following age categories based on their ages at the time of the father's first U.S. migration: Before birth, 0-4, 5-9, 10-14, 15-19, 20+ Base group includes children whose parents had domestic migration experience and those whose parents had no migration experience Robust standard errors in brackets * significant at 10%; ** significant at 5%; *** significant at 1% a Number of families for ID refers to number of families with children above and below the cutoff age at time of father's migration
Years of Education
